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A CONTAINER ASSEMBLY HAVING A SUPPORT BRIDGE

Background of the Invention

1. Field of the Invention

The present invention relates to a container
assembly having a support bridge that is capable of
preventing collapse of the container during
centrifugation. A 1lid is positioned on top of the
container, and the support bridge is disposed between the

1id and an upper portion of the container.

2. Description of the Prior Art

A centrifuge instrument is a device by which liquid
samples may be subjected to a centrifugal force.
Swinging bucket centrifuge systems are well known in the
centrifuge art. The rotor in such a system is adapted to
receive a bucket that hangs from the rotor body. When
the rotor is at rest, the bucket hangs in a generally
vertical position. When the rotor is accelerated, the
bucket swings from its rest position to a horizontal

position.

U.S. Patent No. 5,591,114 to Romanauskas, which is
incorporated herein by reference, discloses a swinging
bucket centrifuge rotor. The body of the rotor has at
least one pair of confronting planar sidewalls that are
circumferentially spaced apart to define a generally
axially extending slot. Each planar sidewall has a
trunnion pin mounted thereon, and the trunnion pins as a

pair serve to receive a swinging bucket.

U.S. Patent No. 5,624,370 to Romanauskas, which is

incorporated herein by reference, discloses a bucket for
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use in a swinging bucket centrifuge rotor. The bucket
has a cylindrical body with a pair of planar abutments
formed on the body. The abutments are diametrically
disposed on the body. A slot is formed between each
abutment and a portion of the body of the bucket, and
each slot has a groove. The bucket is installed on a
rotor by lowering the bucket onto a pair of rotor
trunnion pins such that each trunnion pin is received

within a groove defined on a respective abutment.

A container for use in a swinging bucket centrifuge
system and made of a rigid material is generally
cylindrical in form. However, a swinging bucket can also
define a generally rectangular volume within which a
flexible or non-cylindrical container can be held. Such
an arrangement is commonly used for holding blood bags

for centrifugation of blood.

The centrifugal force that advantageously serves to
separate a liquid sample into its constituent parts also
acts upon the container that holds the sample. The
container must be capable of withstanding this force
otherwise it will be disfigured or destroyed. For
example, if a blood bag is not substantially full during
centrifugation, the unfilled portion of the bag will
crease and fold into the remainder of the bag and blood
particles can become lodged in a crease. Even in the
case of a more rigid container, the structural integrity
of the container must be sufficient to ensure that it

does not collapse under the stress of centrifugal force.

In the prior art, the integrity of a container held
within a swinging bucket is maintained by either
substantially filling the container or by reinforcing the
walls of the container. Filling a container is a problem

in the case where an operator wishes to work with a
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sample volume that is less than the amount required to
fill the container. On the other hand, reinforcing the
walls of a container requires the use of a material that
is thicker or stronger than the material used for a non-
reinforced container. Consequently, a container with
reinforced walls is heavier, less transparent, has a
reduced volume capacity and is more expensive than a non-
reinforced container. Furthermore, such a container
cannot be made by an inexpensive manufacturing process

such as blow molding.

There is a need for a lightweight, inexpensive
container assembly that does not collapse when subjected

to centrifugal force.
There is also a need for such a container assembly

that accommodates a flexible or non-cylindrical

container.

Summary of the Invention

A container assembly comprising a container housing,
a lid for sealing the container housing, and a support
bridge positioned below the 1id and about the neck of the
container housing, thereby preventing centrifugal forces
acting on the 1lid, and on the neck and shoulder of the
container, from collapsing the container during
centrifugation. To secure its position, the support
bridge, in one embodiment of the invention, has an
aperture for securing the 1lid and a counter bore defining
a flange that engages an edge of the 1id. A lip formed
at either end of the bridge engages a respective edge of
a swinging bucket in which the container is disposed

during centrifugation.
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It will be noted, as the description of one
embodiment herein proceeds, that the container includes a
chamber that can have a non-cylindrical form. 1In an

alternate embodiment, the chamber can be a bag.
It will especially be appreciated by those skilled

in the art that the present invention permits the use of

a container made of an inexpensive, lightweight material.

Brief Description of the Drawings

Fig. 1 is an exploded top perspective view showing
components of a container assembly for use in a
centrifuge system in accordance with the present

invention;

Fig. 2A is a top plan view of a support bridge in

accordance with the present invention;

Fig. 2B is a front elevational view with a vertical

section taken along line A-A of Fig. 2A;

Fig. 2C is a vertical section taken along line B-B
of Fig. 2Aa;

Fig. 3A is a top plan view of the container assembly

of Fig. 1 shown mounted in a swinging bucket;

Fig. 3B is a front elevational view with portions in
vertical section, of the assembled container assembly of
Fig.1l shown mounted in a swinging bucket shown in

vertical section;

Fig. 3C is a vertical sectional view taken along
line C-C of Fig. 3B;
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Fig. 4 is a horizontal sectional view as would be
seen along line C-C of Fig. 3B showing the assembled
container assembly of Fig. 1 during a centrifuge

operation;

Fig. 5 is a horizontal sectional view as would be

seen along line D-D of Fig. 3B; and
Fig. 6 is a vertical sectional view similar to that

of Fig. 3C showing an alternate embodiment of the

container assembly of the invention.

Detailed Description of the Invention

The present invention can best be described by
reference to the attached figures, wherein Fig. 1 is an
exploded view of a container assembly 5 for use in a
centrifuge system in accordance with the present
invention. The assembly includes a container 10, a
support bridge 20, and a lid 50. Optionally, an o-ring

30 and an insert plug 40 can be included.

Container 10 has a chamber 8, a shoulder 12, and a
neck 15 with a threaded surface and an opening through
which chamber 8 is accessed. Lid 50 has a threaded
surface that engages the threads of neck 15. For an
enhanced seal, o-ring 30 is positioned on the
circumference of insert plug 40, which is inserted into

the opening of container 10.

Lid 50, with the assistance of insert plug 40 and o-
ring 30, seals container 10. Neck 15 could have a
threaded interior surface and 1id 50 could have a

threaded exterior surface, or vice versa. However, the
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threaded surfaces are not essential, and 1lid 50 can seal

container 10 in any suitable manner.

As explained below, support bridge 20 prevents 1lid
50, insert plug 40 and o~ring 30, and also neck 15 and
shoulder 12, from collapsing container 10 when they are
subjected to centrifugal forces. It can be made of any
material capable of withstanding the centrifugal forces.
In a preferred embodiment, support bridge 20 is a collar,

made of polypropylene, disposed about neck 15.

Figs. 2A through 2C are, respectively, a top planar
view, a front sectional view and a side sectional view of
the support bridge 20 shown in Fig. 1. Support bridge 20
is substantially reverse U-shaped. It has a
substantially horizontal portion 27 with an aperture 26
that receives the container lid 50 (Fig. 1) and a counter
bore defining a lip or flange 22 that engages an edge of
1lid 50. A vertically sloping portion 28 substantially
conforms to the contour of the container shoulder 12
(Fig. 1). Lip 24 engages an edge of a structure within

which container 10 (Fig. 1) is held.

Because it prevents the collapse of container 10,
support bridge 20 allows for container 10 to be made of
an inexpensive, lightweight material. For example,
container 10 can be manufactured of any plastic including
polyethyleneterephthalate, polypropylene, or
polycarbonate, and its walls can be as thin as 1
millimeter. However, in a case where plastic is
inappropriate, container 10 can be manufactured of any
conventional material, including a metal such as
stainless steel. Support bridge 20 also allows for
container 10 to be manufactured by an inexpensive process

such as blow molding.



10

15

20

25

30

35

WO 01/02255 PCT/US00/40290

Another advantage of support bridge 20 is that it
permits chamber 8 to have either a cylindrical or non-
cylindrical form. In a preferred embodiment, chamber 8
has a non-cylindrical form that permits a greater volume
of material to be centrifuged as shown in the discussion

accompanying Fig. 5.

Figs. 3A through 3C are, respectively, a top planar
view, a front sectional view and a side sectional view of
the container assembly shown in Fig. 1 held in a swinging
bucket 100 for use in a swinging bucket centrifuge
system. As a term of art, a non-cylindrical bucket such
as swinging bucket 100 is sometimes referred to as a
“rectangular bucket”, although its footprint is not truly

a quadrilateral.

Swinging bucket 100 includes slots 110a and 110b
that slide over trunnion pins (Fig. 4, reference 230a and
230b) for mounting on a swinging centrifuge rotor (Fig.
4, reference 300). Swinging bucket 100 can be a solid
unit, a basket or merely a frame. In this application it

serves as a holder for container 10.

Fig. 4 is a horizontal sectional view as would be
seen along line C-C of Fig. 3B showing the assembled
container assembly of Fig. 1 during a centrifuge
operation. A rotor 200 is adapted for rotational motion
within a centrifuge instrument about a vertical axis of
rotation 210. Rotor 200 includes a pair of radially
extending arms 220a and 220b with corresponding trunnion

pins 230a and 230b to accommodate swinging bucket 100.

In operation, swinging bucket 100 swings into a
horizontal position generally perpendicular to the
vertical axis of rotation 210. Centrifugal force 240

pushes 1lid 50, neck 15 and shoulder 12 toward chamber §
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of container 10. During centrifuge operation,
centrifugal force 240 can be many times the normal force

of gravity, placing a tremendous strain on container 10.

Support bridge 20 is a member positioned between lid
50 and swinging bucket 100 for supporting lid 50, neck 15
and shoulder 12, and preventing centrifugal force 240
from collapsing container 10. The support of neck 15 and
shoulder 12 is accomplished through the engagement of 1lid
50 and neck 15. Thus, the centrifugal force 240 is
transferred from lid 50 to swinging bucket 100. To
secure its position, support bridge 20 has an aperture
into which 1lid 50 is set, a counter bore defining a lip
or flange 22 that engages an edge 52 of 1lid 50, and a lip
24 that engages an edge 102 of swinging bucket 100.

Fig. 5 is a horizontal sectional view as would be
seen along line D-D of Fig. 3B showing the advantage of
chamber 8 having a non-cylindrical form. A cylinder held
within swinging bucket 100 would be limited to having a
diameter 400 and therefore, a footprint represented by
the non-shaded area 410. A non-cylindrical footprint can
extend further, beyond diameter 400 into the shaded area
420. A cylindrical configuration cannot take advantage
of shaded area 420. Accordingly, a non-cylindrical
chamber can hold a greater volume than a cylindrical
chamber.

Fig. 6 shows a swinging bucket 100 holding another
embodiment of a container assembly of the present
invention. More particularly, a container 510 is
comprised of a bag 508 and a neck 515 with a threaded
surface and an opening through which bag 508 can be
accessed. Preferably, neck 515 is ultrasonically welded
to bag 508. Optionally, an o-ring 530 is positioned on

the circumference of insert plug 540, which is inserted
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into the opening of container 510. Lid 550 has a

threaded surface that engages the threads of neck 515.

Lid 550, with the assistance of insert plug 540 and
o-ring 530, seals container 510. Neck 515 could have a
threaded interior surface and 1lid 550 could have a
threaded exterior surface, or vice versa. However, the
threaded surfaces are not essential, and 1id 550 can seal

container 510 in any suitable manner.

Support bridge 520 is a member positioned between
lid 550 and swinging bucket 100 for supporting 1lid 550
and preventing centrifugal forces from collapsing
container 510. Thus, the centrifugal force is
transferred from lid 550 to swinging bucket 100. To
secure its position, support bridge 520 has an aperture
into which 1id 550 is set, a counter bore defining a lip
or flange 522 that engages an edge 552 of 1id 550, and a
lip 524 that engages an edge 102 of swinging bucket 100.

Those skilled in the art, having the benefit of the
teachings of the present invention may impart numerous
modifications thereto. Such modifications are to be
construed as lying within the scope of the present

invention, as defined by the appended claims.
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WHAT IS CLAIMED IS:

1. A centrifuge system comprising:

a rotor;

a container assembly which comprises a container, a lid
on a top of said container, and a member positioned
between said lid and an upper portion of said container,
whereby said member prevents centrifugal forces from

collapsing said container; and

means for holding said container about said rotor.

2. The system according to claim 1, wherein said

holding means is a swinging bucket.

3. The system according to claim 1, wherein said member
includes a first lip that engages an edge of said lid,
and a second lip that engages an edge of said holding

means.

4. The system according to claim 1, wherein said upper
portion of said container includes a shoulder, and said
member has a sloping portion substantially conforming to

a contour of said shoulder.

5. The system according to claim 1, wherein said member
includes an aperture for receiving said 1id, and a flange

that engages an edge of said 1lid.
6. The system according to claim 1, wherein said neck

includes an aperture for providing access to said chamber

and a first threaded surface; and

10
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said lid includes a second threaded surface that engages

said first threaded surface.

7. The system according to claim 1 wherein said

container includes a non-cylindrical chamber.

8. The system according to claim 1, wherein said

container includes a bag; and

said neck has an aperture for providing access to said

bag and a first threaded surface; and

said 1id includes a second threaded surface that engages

said first threaded surface.

9. The system according to claim 8, wherein said neck

is ultrasonically welded to said bag.

10. The system according to claim 1, wherein said
container is made of a plastic selected from the group
consisting of: polyethyleneterephthalate, polypropylene,
and polycarbonate.

11. A container assembly comprising:

a container having a neck and an upper portion;

a lid for sealing said container; and

a member disposed between said 1id and said upper

portion,

wherein said member prevents centrifugal forces from

collapsing said container.

11
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12. The assembly according to claim 11, wherein said
member includes a first lip for engaging an edge of said
lid, and a second lip for engaging an edge of a

centrifuge rotor.

13. The assembly according to claim 11, wherein said
upper portion of said container includes a shoulder, and
said member has a sloping portion substantially

conforming to a contour of said shoulder.

14. The assembly according to claim 11, wherein said
member includes an aperture for receiving said 1id, and a

flange that engages an edge of said 1lid.
15. The assembly according to claim 11, wherein said
neck includes an aperture for providing access to said

chamber and a first threaded surface; and

said lid includes a second threaded surface that engages

said first threaded surface.

16. The assembly according to claim 11, wherein said

container includes a non-cylindrical chamber.

17. The assembly according to claim 11, wherein said

container includes a bag; and

said neck includes an aperture for providing access to

said chamber and a first threaded surface; and

said lid includes a second threaded surface that engages

said first threaded surface.

18. The assembly according to claim 17, wherein said

neck is ultrasonically welded to said bag.

12
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19. The assembly according to claim 11, wherein said
container is made of a plastic selected from the group
consisting of polyethyleneterephthalate, polypropylene,

and polycarbonate.

20. A bridge for supporting a lid on a container that is
disposed within a centrifuge rotor, to prevent
centrifugal forces acting on said 1id from collapsing

said container, said bridge comprising;

a first lip for engaging an edge of said cap; and

a second lip for engaging an edge of said centrifuge

rotor.

21. The bridge according to claim 20, comprising a
substantially horizontal portion having an aperture,
wherein said first lip is a flange disposed about an end

of said aperture, and said second lip.

22. The bridge according to claim 20, comprising a
sloping portion substantially conforming to a contour of
a shoulder of said container, wherein said second 1lip is

disposed at an edge of said sloping portion.

23. The bridge according to claim 20, wherein said

bridge is substantially reverse U-shaped.

24. The bridge according to claim 20, wherein said

bridge is made of polypropylene.

13
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